Anatomical and electrophysiological studies on the reciprocal projections between the subthalamic nucleus and nucleus tegmenti pedunculopontinus in the rat.
Reciprocal projections between the subthalamic nucleus of the diencephalon and the brain stem nucleus tegmenti pedunculopontinus have been demonstrated and studied anatomically and electrophysiologically in the rat. Injections of the fluorescent compound Fast Blue into pedunculopontinus and the surrounding peribrachial region of the mesencephalon gave rise to retrogradely-labelled neurone cell bodies in the ipsilateral subthalamic nucleus. A minimum of 1% of subthalamic nucleus neurones appeared to contribute to this projection. Electrical stimulation of the subthalamic nucleus in chronically decorticated rats resulted in inhibition of extracellularly recorded ipsilateral pedunculopontine cells which had themselves been identified (by antidromic activation) as projecting rostrally as far as the subthalamic nucleus or entopeduncular nucleus. Injection of the enzyme horseradish peroxidase into the subthalamic nucleus resulted in retrograde labelling of neurones in the ipsilateral nucleus tegmenti pedunculopontinus with additional contralateral labelling in some animals. Similar pedunculopontine labelling was not seen after injection of horseradish peroxidase into either the zona incerta or lateral hypothalamus. Stimulation of the subthalamic nucleus gave rise to antidromic activation of some neurones in nucleus tegmenti pedunculopontinus. The rate of conduction of the pedunculopontine-subthalamic projection was estimated to be approximately 1.7 m/s. Electrical stimulation of pedunculopontinus gave rise to orthodromic activation of some subthalamic nucleus neurones which had themselves been identified (by antidromic activation) as projecting to the globus pallidus or substantia nigra. The nucleus tegmenti pedunculopontinus is in a position to fulfill two roles--to control the activity of rostrally-located motor centres such as the globus pallidus, entopeduncular nucleus, subthalamic nucleus and substantia nigra and, by reciprocal connections, to mediate in part the effects of these structures on the lower motor system. The observations presently described are a first step in the analysis of the potential role of the pedunculopontine nucleus in the modulation of activity in, and the mediation of activity from, the basal ganglia and related motor structures of the diencephalon and mesencephalon.